— Indoor Limit 
— - Part 15 Limit 



•■•?*" 



Frequency in GHz 



10 1 



Fig 1c 



>.«• 



Outdoor Limit 

— - Part 15 Limit 



• — -i i »•• 



Frequency In GHz 



10 1 



Fig 1d 



WO 2005/067160 



PCT/SG2004/000006 



3/25 



•40 



-45 



E 

CD 



aJ -50 

*> 
-j 
c 

I" 55 
i 

ID 

£-60 

Ui 



-65 



-70 



ij 1 ! I j ! I 
j! | ! | j M 

\i i Mm! 

! i jiiM 

~i{ I | i t f-i 


! 

■ 
1 
1 
1 
1 

•1 i 

i 
i 
i 

1 

■ : 
1 


ill! 

i i \ I 
X 1 j .......j 

"""" " ; ; t | i 

! : ! i 

5 : | I 
: s • I 
i \ \ \ 


i i 

• ■ 

• : 

\ \ 

I [ 
\ : 


; 

: 
i 

j 



fc greater than 3.1 GHz 
fc less than 960 MHz 
Part 16 Limit 




10" 



Frequency In GHz 



10 



Fig 1e 



■40 



E 
m 

e 

^ -45 



to 
to 

E 
ui 

8? -50 

UJ 



CD 




— Imaging Limit 

— Part 15 Limit 



| j 

\ I 



-55 



10 



Frequency In GHz 
Fig 1f 



10' 



WO 2005/067160 



PCT/SG2004/000006 



4/25 



Differential 
Multiplier 



A+ 



21a 



22a 




C+ 



24 



B+ 



B- 



23 



AB=[B+]-[B-] 
AC=[C+]-[C-] 



Fig 2a 



WO 2005/067160 



PCT/SG2004/000006 



5/25 



A 



21b 



A 



22b 



AB 



23b 



AC 



21a 



24b 



Fig 2b 



WO 2005/067160 



PCT/SG2004/000006 



6/25 



Frequency/ 
Phase Control 




31 



Impulse 
Generator 



mixer 



32 



Pulse 
Shaping 
Filter 



35 



Bandpass 
Filter 



Amplitude Control 




Attenuator 



38 * 
To Gated Power 

Amplifier or Antenna 
> 



37 



36 



Fig 3 



41 



Trigger 
Signal 



s 



Step 
Recovery 
Diode 

42 



-0ZZ(^)ZZ0- 



43 



Isolator 
Circuit 

44 



45 



46 



Fig 4 



WO 2005/067160 



7/25 



PCT/SG2004/000006 



^7 



Oscillator Delay 
A 




Fig 5 



61 



62 



63 




. i 










: §*• 




Fig 6 



WO 2005/067160 



8/25 



PCT/SG2004/000006 



71 



73 



Ultra Wideband 
Signal 
Generator 

72 



74 



75 



Fig 7 



WO 2005/067160 



PCT/SG2004/000006 




wo 



2005/067160 



PCT/SG2004/000006 




WO 2005/067160 



PCT/SG2004/000006 



11/25 




Fig 13 



WO 2005/067160 



PCT/SG2004/000006 



12/25 




Fig 14 

Vdd Vdd 



pulse 




Vss Vss Vss 



Fig 15 



WO 2005/067160 



13/25 



PCT/SG2004/000006 



© 

CL 

V> 

a: 



.5 
'to 

c 



S 



Mnt«;;rj:: 



c 

<S2 



: s : steers •»« 



VT^* * T vr VV "T f fv r my nrar m a^aa 



O 

VO 



c w 

cn © 
E 



cn cn 



8 ? R 

N N CN 

(A) 



cn CN 




(A) 



o 

CL 



01 




i 



O 



J" 



T.rrrvw— sr rsawssa 



r 



E 



CO 

c 

ti- 



ro 



CO 

cn 



§ 5 

CN CN 



CM 

cn 



S> CO 
CN ~ 



< A) 



w 
o 

§ 



2 ^ 



CN 



ggflcaaaMaaagfiiacgPMca 



VO 



c " 

:<N a> 
E 



CO 
CN 

CN 



CN 
CN 



CN 
CN* 



CM <s> 

CN CN 
CN CN 



is 
to 




(A) 



(A) 



WO 2005/067160 



PCT/SG2004/000006 



15/25 



6 



'BIAS 




Rl 



a 




"1 I 
1 1 1 



Fig 18 




IN 



9- 



Vbias 



a 



Ultra Wideband 
Signal 
Generator 



Figure 19a 



T 



WO 2005/067160 



PCT/SG2004/000006 



16/25 




Ultra Wideband 
Signal 
Generator 



Figure 19b 



V 




Figure 19c 



WO 2005/067160 



PCT/SG2004/000006 




17/25 




Figure 19d 




: > 


Ultra Wideband 
Signal 
Generator 




* 


>. 




> 





Ultra Wideband 
Signal 
Generator 



Figure 19e 



WO 2005/067160 



PCT/SG2004/000006 




Fig 20 



WO 2005/067160 



PCT/SG2004/000006 



19/25 




Fig 21 



WO 2005/067160 



PCT/SG2004/000006 



20/25 




Fig 22 



WO 2005/067160 



PCT/SG2004/000006 



21/25 




Fig 23 



PCT/SG2004/000006 



22/25 




< > 



x x >^(0 

Si s 2 
Figure 24a 




^ X >w l (t) 

s, 

Figure 24c 




Figure 24b 



WO 2005/067160 



PCT/SG2004/000006 



23/25 



-4K 



x 



St >< 



s 4 >< 



Figure 24d 



251 

Clock 
Data 

~252~ 



253 



Impulse 
Former 



Wireless 
Channel 

254 



255 



256 




258 





Envelope 




Detector 




And 




Decision 



Template 
Generator 

Fig 25 



WO 2005/067160 



PCT/SG2004/000006 



24/25 



Vi 



->-, • Vo 



Fig 26 (PRIOR ART) 



c 




Vout 



Fig 27 (PRIOR ART) 



WO 2005/067160 



PCT/SG2004/000006 



25/25 



C R 



\\ T W 




Fig 28 (PRIOR ART) 



